Background and aims: Problem and pathological gambling have been associated with elevated rates of both Axis-I and Axis-II psychiatric disorders. Although both problem gambling and psychiatric disorders have been reported as being more prevalent among lower income vs. middle/higher income groups, how income might moderate the relationship between problem-gambling severity and psychopathology is incompletely understood. To examine the associations between problem-gambling severity and psychopathology in lower income and middle/higher income groups. Methods: Data from the first wave of the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) (n = 43,093) were analyzed in adjusted logistic regression models to investigate the relationships between problem-gambling severity and psychiatric disorders within and across income groups. Results: Greater problemgambling severity was associated with increased odds of multiple psychiatric disorders for both lower income and middle/higher income groups. Income moderated the association between problem/pathological gambling and alcohol abuse/dependence, with a stronger association seen among middle/higher income respondents than among lower income respondents. Discussion and conclusions: The findings that problem-gambling severity is related to psychopathology across income groups suggest a need for public health initiatives across social strata to reduce the impact that problem/pathological gambling may have in relation to psychopathology. Middle/higher income populations, perhaps owing to the availability of more "disposable income," may be at greater risk for co-occurring gambling and alcohol-use psychopathology and may benefit preferentially from interventions targeting both gambling and alcohol use.
INTRODUCTION
Problem/pathological gambling (PPG) is a significant public health concern. In addition to financial and relationship problems associated with PPG, high rates of comorbidity exist between PPG and many psychiatric disorders, suggesting complex contributions to negative outcomes associated with PPG. Multiple levels of problem-gambling severity (including low-risk, at-risk, and PPG) are associated with elevated rates of both Axis-I and Axis-II DSM-IV psychiatric disorders, with the strongest relationships typically observed with more severe gambling pathology (Barry, Stefanovics, Desai, & Potenza, 2011; Crockford & El-Guebaly, 1998; Cunningham-Williams, Cottler, Compton, & Spitznagel, 1998; Desai & Potenza, 2008) . Nationally representative studies have shown that PPG is associated with a broad range of other negative health correlates including incarceration and poorer general health (Afifi, Cox, Martens, Sareen, & Enns, 2010b; Desai, Maciejewski, Dausey, Daldarone, & Potenza, 2004; Welte, Barnes, Weiczorek, Tidwell, & Parker, 2002) . In addition to health concerns, PPG has been correlated with socioeconomic status as indexed by annual family income. Data suggest that lower income as well as living in disadvantaged neighborhoods (a correlate of low income) correspond to the increased odds of PPG (Afifi, Cox, Martens, Sareen, & Enns, 2010a; Faregh & Derevensky, 2013) . Gambling may represent a form of regressive taxation as people with lower incomes may spend higher proportions of their annual income on gambling as compared to those with middle/ higher incomes (Schissel, 2001 ). This aspect warrants consideration, as people with gambling-related and other psychopathology are more likely to have lower incomes (Greenberg & Birnbaum, 2005; Sareen, Afifi, McMillan, & Asmudnson, 2011) . For example, an increased likelihood of past-year personal mental health difficulty was observed in individuals with a household income lower than $59,082 when compared to those with a household income above $59,083 (Ennis & Bunting, 2013; Kessler et al., 2008) . As both PPG and psychiatric disorders are more prevalent among lower income groups, situations may arise regarding difficulties in individuals' abilities to afford treatment for their illnesses and maintain stable jobs. Understanding the relationship between PPG and psychiatric disorders and how these may be moderated by income is thus important with respect to considering public health interventions. In particular, data suggest that income may moderate PPG and alcohol-use disorders. In a community-based survey of 2,638 adults in the United States, an odds ratio of 23.1 was observed between current pathological gambling and alcohol dependence; however, the odds ratio was even higher (odds ratio = 66) among individuals in the top third of the group based on socioeconomic status (Welte, Barnes, Wieczorek, Tidwell, & Parker, 2001 ).
This study was undertaken to explore how psychiatric disorders relate to problem-gambling severity in lower and middle/higher income groups and how these relationships may differ across income groups. Data from the first wave of the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), a nationally representative sample (n = 43,093), were used to examine these relationships, using reported annual family income to generate the lower income and middle/higher income groups. Based on the previous data displaying the relationships between problem-gambling severity and psychiatric disorders, it was hypothesized that in both lower income and middle/higher income groups, greater problem-gambling severity would be positively associated with Axis-I and Axis-II disorders. In addition, we hypothesized that income would moderate the associations between problem-gambling severity and psychiatric disorders such that the strengths of many of these relationships would be greater in lower income group vs. middle/higher income groups. However, we hypothesized that the relationship between problem-gambling severity and alcohol abuse/dependence would be stronger in the middle/higher income groups as compared to the lower income group, consistent with the previous findings (Welte et al., 2001) .
METHODS

Sample
The NESARC study methodology has been described elsewhere (Desai & Potenza, 2008; Grant, Dawson, et al., 2003; Grant et al., 2004; Grant, Desai, & Potenza, 2009 ). Conducted by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) and U.S. Census Bureau, the NESARC sampled U.S. residents (citizens and non-citizens) aged 18 years old and over living in non-institutionalized settings. Respondents were identified using multi-stage cluster sampling, where census sampling units, households, and then members of households were sampled in sequence. The sample was enhanced with members of group-living environments such as dormitories, group homes, shelters, and facilities for housing workers. Jails, prisons, and hospitals were not included. The study oversampled black and Hispanic households and respondents aged 18-24 years old to have sufficient statistical power to examine the minority populations and young people, who may have otherwise been under-represented in a simple random sample. The final sample consisted of 43,093 respondents, representing an 81% response rate.
Measures
The Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM IV version (AUDADIS-IV; Grant, Dawson, et al., 2003; Ruan et al., 2008) , a structured diagnostic assessment administered by trained lay interviewers, was used to make diagnoses regarding psychiatric disorders.
The instrument has been repeatedly tested for reliability and validity and found to be a good measure for detecting psychiatric disorders in clinical and general population samples (Chatterji et al., 1997; Grant, Dawson, et al., 2003; Grant et al., 2004; Hasin, Carpenter, McCloud, Smith, & Grant, 1997) .
The publicly accessible data from the NESARC contains variables that have synthesized self-report data from the AUDADIS-IV into diagnostic categories based upon DSM-IV criteria. The data contain diagnostic variables for major depression, dysthymia, mania and hypomania, panic disorder with and without agoraphobia, social phobia, simple phobia, generalized anxiety disorder, alcohol abuse, alcohol dependence, drug abuse, drug dependence, nicotine dependence, and pathological gambling (Grant, Kaplan, Shepard, & Moore, 2003) . The instrument provides the ability to distinguish past-year diagnoses, prior to past-year diagnoses, and lifetime diagnoses, and includes exclusions for illness and substance-induced symptoms where appropriate. We utilized the past-year diagnoses with illness and substance exclusions, thereby making the diagnoses "primary" or independent diagnoses as defined by the DSM (Desai & Potenza, 2008) . Past-year diagnoses are less susceptible to recall bias and allow for a more precise examination of psychiatric disorder temporal co-occurrence, because features of disorders will have been present within one year of each other.
The NESARC at wave 1 also assessed seven Axis-II personality disorders: antisocial, avoidant, dependent, histrionic, obsessive/compulsive, paranoid, and schizoid. Not every DSM-IV personality disorder was assessed due to subject burden and time constraints (Grant et al., 2004) . Because the Axis-II disorders were assumed to be temporally stable constructs, no time periods were applied. Respondents were asked about how they felt or acted most of the time throughout their lives regardless of situation. The assessments followed DSM-IV diagnostic criteria. To meet the criteria, respondents had to endorse the required number of symptoms as well as report that at least one of the symptoms had caused significant social dysfunction (Grant et al., 2004) .
Problem-gambling-severity groupings were based on the 10 diagnostic inclusionary criteria for pathological gambling. Five or more inclusionary symptoms are required for a DSM-IV diagnosis of pathological gambling (Desai & Potenza, 2008) . Given data suggest that problem-gambling severity as defined by DSM criteria lies along a spectrum (Slutske et al., 2000 (Slutske et al., , 2001 Toce-Gerstein, Gerstein, & Volberg, 2003) , we divided the sample into four groups as previously done (Desai & Potenza, 2008; Grant et al., 2009 ): non-gambling and low-frequency gambling (non-/LF gambling; individuals who reported that they had never gambled more than five times in a single year in their lifetime); low-risk gambling (individuals who reported gambling more than five times in a year but with no inclusionary criteria for pathological gambling in the previous year); at-risk gambling (individuals who reported one or two inclusionary criteria for pathological gambling in the previous year); and problem/pathological gambling (PPG; those who reported three or more inclusionary criteria for pathological gambling in the previous year). The divisions of low-risk, at-risk, and PPG are identical to those recently used in population-based samples of gamblers (Desai & Potenza, 2008; Grant et al., 2009) , with the low frequency of pathological gambling (five or more inclusionary criteria, less than 1% of the sample) necessitating the combination of individuals with problem or pathological gambling, as done in prior studies (CunninghamWilliams et al., 1998; Slutske et al., 2000 Slutske et al., , 2001 .
Annual family income was used to stratify respondents into two groups: lower income and middle/higher income. The lower income group was defined as having an annual family income of less than $24,000, while middle/higher income was $24,000 or more. This threshold is similar to that used previously to examine the factors relating to income differences and recreational gambling (Barry, Maciejewski, Desai, & Potenza, 2007) . Other variables utilized in the analyses include self-reported gender, age in years, race/ethnicity (black, Hispanic, and white), education, current employment, and marital status. Race/ ethnicity categories were non-mutually exclusive because respondents could endorse more than one category.
Data analyses
The primary research questions concerned the associations between past-year problem-gambling severity and psychiatric disorders among lower income and middle/higher income groups. To investigate, we first examined the association between problem-gambling severity and other sociodemographic variables among lower income ( Figure 1a ) and middle/higher income groups (Figure 1b) to identify sociodemographic variables potentially influencing the relationship between income, problem-gambling severity, and psychiatric disorders. Finally, we fit a series of logistic regression models where psychiatric variables were the dependent variables of interest and the four-level problemgambling-severity variable, income, and an interaction between income and problem-gambling severity were the independent variables of interest, adjusting for previously identified sociodemographic variables.
Ethics
All respondents gave written consent to participate in the NESARC. This study used de-identified data and thus was exempted from further IRB review.
RESULTS
Sociodemographics by income and problem-gambling severity
Of the 43,093 respondents from the NESARC survey, 16,016 people were classified as lower income (37.17%). Compared to the middle/higher income groups, the lower income group was significantly more likely to be female, older, unemployed, single, black, or Hispanic, and have a lower education level (Table 1) . Lower income and middle/higher income respondents differed on problem-gambling severity with the lower income vs. middle/higher income groups showing the largest disparities mainly on non-/LF and low-risk levels of problemgambling severity: non-/LF gambling (77.17% vs. 71.32%), low-risk gambling (20.14% vs. 25.81%), at-risk gambling (2.12% vs. 2.32%), and PPG (0.57% vs. 0.55%; Table 2 ). In Table 2 , the sociodemographic characteristics of the groups are presented by problem-gambling severity among lower income and middle/higher income groups. For both lower income and middle/higher income respondents, problem-gambling severity was significantly related to gender, education, marital status, race/ethnicity, and age. In both the income groups, males and individuals with lower education levels were found more frequently in the higher problem-gambling-severity groups. There was also a significant relationship with marital status, with a relatively fewer married individuals reporting higher problem-gambling severity. For both income groups, there was a relationship between race/ethnicity and problem-gambling severity with higher proportions of black individuals and lower proportions of white and Hispanic individuals reporting higher problem-gambling severity (particularly, PPG). Age was also associated with problem-gambling severity in both income groups, with the PPG group being youngest within each income group.
Psychiatric disorders, income level, and severity of gambling pathology Consistent with the previous NESARC studies (Afifi et al., 2010a; Barry et al., 2011) , rates of psychiatric disorders were highest among respondents with lower incomes (Supplementary Table S1 ) and greater problem-gambling severity (Table 3 and Supplementary Table S2 ). The average numbers of Axis-I diagnoses increased with increasing problem-gambling severity in both the lower income and middle/higher income groups (Supplementary Table S3) . Logistic regression models examined the relationships between problem-gambling severity and psychopathology among lower income and middle/higher income respondents, and how income might moderate the relationships (Table 4 ). In both the income groups and in comparison with their respective low-frequency/non-gambling groups, elevated odds in both income groups between low-risk gambling, at-risk gambling, and PPG; and most Axis-I and Axis-II disorders were observed with odds typically higher with increasing problem-gambling severity (Table 4 ). An interaction between income group and PPG significant at p < .01 was observed for alcohol abuse/dependence, indicating a stronger relationship between PPG and alcohol abuse/dependence in the middle/higher income group as compared to the lower income group (Figure 2 ).
DISCUSSION AND CONCLUSIONS
This is the first study to the author's knowledge to examine the association between income, problem-gambling severity, and a broad range of Axis-I and Axis-II psychopathology in a national sample. The significant relationships between problem-gambling severity and psychopathology for both lower income and middle/higher income respondents, as hypothesized, suggest a need for public health interventions across social strata to reduce the impact that greater problem-gambling severity may have with respect to psychopathology. Note. n represents the actual number of respondents in each category; % indicates the weighted percentages. In contrast to the anticipated greater strength between problem-gambling severity and psychopathology in the lower income vs. middle/higher income group, largely similar patterns were observed across income groups. The most robust statistical difference indicated a stronger relationship between alcohol abuse/dependence and PPG in the middle/higher income groups as compared to the lower income group. This finding resonates with that from a prior study in the United States using an independent sample that similarly indicated a stronger relationship between alcohol-use problems and gambling problems in higher vs. lower income groups. Specifically in that study, the relationship between pathological gambling and alcohol dependence was approximately threefold higher in middle vs. lower income groups and ninefold higher in higher vs. lower income groups (Welte et al., 2001) . Findings from these studies raise the possibility that availability of "disposable income" may influence the relationship between problems with gambling and alcohol. As alcohol consumption has been shown to increase gambling (Kyngdon & Dickerson, 1999; Potenza, Steinberg, & Wu, 2005) , it suggests that alcohol's impact on gambling problems may be particularly relevant to middle/higher income groups, although this possibility warrants further investigation. Additional research is needed to investigate whether this relationship may be linked to specific forms of gambling or gambling venues (e.g., to casinos or bars, environments in which alcohol may be readily available and sometimes provided for free to individuals who are gambling). Other factors that have been linked to gambling problems also warrant further investigation; for example, neighborhood disadvantage has been linked to gambling problems in different ways than to alcohol-use problems despite their co-occurrence (Barnes, Welte, Tidwell, & Hoffman, 2013) . Future studies might also consider the addition of genetic assessments given that gambling and alcohol-use disorders are linked by both shared environmental and genetic factors (Slutske et al., 2000) . This study has multiple limitations including the cross-sectional nature, which precludes causal inferences, self-report information which may be subject to recall bias, and the relatively small proportion of individuals with pathological gambling that prompted the PPG grouping. Nonetheless, strengths of the study include the large, representative sample and the assessment of formal DSM-based diagnoses, albeit based on DSM-IV rather than DSM-5 criteria.
In conclusion, these analyses of the NESARC data suggest that problem-gambling severity is associated with psychopathology across income groups. As such, public health considerations with respect to lessening the relationship between problem-gambling severity and psychopathology should include those targeting both lower income and higher income groups. The finding of a stronger relationship between PPG and alcohol abuse/dependence among middle/higher income respondents as compared to lower income respondents suggests the need for further investigation into this relationship, with prevention and policy interventions warranting consideration based on the findings.
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